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( ^03 ) 
ming Water, in Seas, and in Clouds, and in Pickle j yet not fu irt- 
quent,as to efcape always tlieCufpicion of being Prodigies. But 
in tlie forefaid references more is faid of Light, than 1 am able to 
exprefs ; 1 fhal! only add. That f gave full warning to obferve, 
whether the Light in my two Inftanceshad any blewifi) orgrten- 
ifli tindure ; a!J thac faw both, aflfirtned the Light to be as clear as 
the brightefl Moon (hine,and fo it appeared eo my own eyes ; and 
I can perfeSly remember, that I really thought the beams which 
came from the Maciirel,and the ftirred p'icii!e,to be bright Moon- 
fhine,tilla Servant brought me to the Vefleljtofte the contrary. 

Pojlfcript. We had the report here( whether true or faire,y6u 
may beft know) ofthc fhining Beef inthe.y/r<iW, about the fame 
tiine,when the Neck of Veal, firft mention'd, (hined here. And it: 
was here obfervcd. That the Stars had that nighr a glaring bright- 
nefsand largenefs,more than ordinary, and f ;r fome moneths be- 
fore, and ever fmce, the weather hath been more gent!e,wann,and 
dry, than is ufuai in thofe months ^ but 'tis above my skill to de- 
monftrate, how this belongs "to the mitterin hand. Note, that the 
Mackrel-pickle was thick and not tranfparent, till it was ftirred 
and flaming; the Pork-pickle was clear,or tranfparenr^yer fljined 
not in any part. 

A Difiourfe comeming the Spiral, injleadof the fufpofed Annular, 
Jiru0ure of phe Fibres of the htejihs \ difcover'd andjbevpn by 
the Learn'diDid h^iiifitwe Dr. William Cokiothe R. Society. 
TAIfcourfirig Cnear two years fincej with a very ingenious Per- 
I J fon, concerning the Mechanical reafon of the JPeripUick 
motion of the Inteftincs, which is by Anatomifts deduced princi- 
pally from J»»W^;'fibres,conftituting,according to the received 
doarine(with the right fibres immediately inverting them.though, 
by the by, I rake thefe to makeadiftinacoat) one of the coats of 
them ; his fence was (which he told me was that likewife of fome 
others of his acquaintance ) that they might be rather numerous, 
though fmall, Sfjhinder-mufcles, than fingle fibres, to which that 
motion is t5 be attributed -, Mufcles being in moft, if not al],other 
inaances owned to be the adequate inftrumencsof n)Otions analo- 
gous to this 3 and fibres, though abfolutely necefTary, yet being no 
otherwife fo, than as (a number of them being colJefted, and fitly 
difpofed; they conftitute a Mufclc. 

The Coajeflure fcenjed to me more probable than the vulgarly 
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received opinion : but yet (with all refpefl: to the abettors of 
either ) fcveral difficulties occurred to me, whether of the two 
fuppofitions foever were allowed. 

Vov,firfi^ I conceived it might be doubted (each of thefc, whe- 
ther fingle fibres, or umfcles, being fappofcddiUinft, as 1 think 
they generally are, and, if annular, I conceive, muft be) how the 
aftuating matter,or imprelTion ("accord ing to the opinion of fonie 
learned men ) fiiould be tranfmittcd from one to another down 
along the whole traft of the Inteftines jfince Natures ufual \vay,for 
the propagation of Anin?al motion,is by a Continuation of veflTels, 
(or at leaft fibres, whether they be concave or nor) from the pare 
where it begins to that to which *tis imparced, either for the con- 
veyance of fonie afluatingfubftance, or (according to the other 
Hypothefis') the communicating an impreffion. But there being, 
in the ArtauUr fuppofition, no fuch continuation of veflels or fi- 
bres, a lateral contiguity being all that can be pretended, it might 
perhaps beurged,that the influent and movmg matter (according 
to that notion ) might be tranfniittcd by mutual inofculations be- 
tween the contiguous fibres along their fides ^ which, if there be 
no Communication by veflels, was the only way,I could ghefs at, 
to folve the doubt ; for,the notion of an Impreffion would hardly 
do the bufinefs, fince it feemed not evidenr,that there could be,in 
thatftippofition of a Continuity of fibres tenfity enough in the 
Inteftins to carry on fuch a motion. But co this I confidered, 

SeconUj, That fuch a fuppofition feemed not very agreeable 
to Natures methods, whichordinarily makes ufe of Veflels (and 
thofe both clofe, and as direfl as the defign and organization of 
the part will bear,) for the tranfmifllon of che fluid fub/Jances in 
the bodies of animals, not lateral emiflaries • except where feme 
great inconvenience is defigned to be prevented by the help of 
fuch conveyances ; as, for inftance, by the Anafl:omofes,difcovcr- 
ed to be between veins and veins, arteries and arteries, in which 
veflels the bloud running with a large and rapid flream, fliould 
an V of them chance to be obflrufled, the Circulation, fo necefl"ary 
tolife.muft needs be interceptcd,without fome lateral conveyance 
of it into others of the fame kind: Which inconvenience yet I 
fuppofed would hardly be alledgcd in the prcfent cafe ; that it- 
brick of thofe veflels feeming to be defigned for extraordinary 
emergenciesjbut the^e being,according to the prefent fuppofition, 
the conflant and neceflary dufis of this actuating matter. But 
neverthelefs, thirdly. 
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Ithirdlyy It fcemed difficult (to me at lead) to folve this Jntefti- 
mI contraftion, though thefe lateral apertures were Aippofed: 
For, if fibres (wheiherconfideredasfingle, orasconftitutinga 
mufcle) be contradcd according to their length from fonie influ- 
ent matter,it niuft bc(according to my fence) from a diftenfion of 
them in breadth ; and, in order to that, this matter muft undergo 
fomeconfinciHent in the part to bediftended ; but if they have la- 
teral perforations (and thofc in the oppofite part proportionate 
to thofc in that which admits this matter, which mud:, I conceive, 
be granted,fince the contraftion is all along the Inteftines propor- 
tionate,) how can it be fuppofed, a diftenfion fat leaft fuch a one as 
is here required; can happen, when the matter defigned to effeft it 
has fo ready a pafTage forth, efpecially its determination from ttee 
impelling caufe being in right lines downward? If it wereobjefl- 
cd, that the motion of this fubftance might be fuppofed to be la- 
teral as well as direft, in regSrd there would bea paffage for it in- 
to the fibres as well as through the Anaftomofcs, and that in pro- 
portion larger than through thefe, whence nothing feems to hin- 
der but that a diftenfion of them might follow; I fuppofed, it 
might be replyed, that, by reafonof fuchadiftorfionof partof 
the impelled matter, itreems,that the impreffed motion would be 
foon loft (according to the laws of motion) unlefs the impelling 
caufe were more violent than I feereafon in this cafe to imagine it 
to be. But indeed I think,no Anaromifts have obferved,that muf- 
cles (fuppofing thefe fuch j receive their adtuating matter in at 
their fides, or,when their motion ceafes,fend it forth thar way; but: 
all, fo far as has been obferved, are fenced with a confiderably 
compaft, and (comparatively) impervious membrane. 

fourthly, I confidered, that all mufcles are obferved to have 
two tendons, one at each extremity, by the approach of one 
whereof toward the other, its motion, which is contraflion, is 
performed ; but it feems hard to conceive, that thefe tendons 
fliould coincide fas in this fuppofition they muftj and,if they do, 
I prefumed it would be difficult to determine, what part of thefe 
circular mufcles (if fuch) the tendons are,and where the motion 
Ihould begin in each jic being obferved,that all mufcles are faftned 
rofome, either fimply or comparatively, unmovable part,toward 
which (ordinarily) they move, and by which the inftinft of moti- 
on is from the nerves conveyed to them : But no Anaromifts, (fo 
£ira$Ihad obferved) having difcovercd, that any one part of 
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thefe murdes, or moving)?^/'^/, whichfoever they be,has any M- 
6er cohefion tJian other with any of the adjacent parts, I concei- 
ved, I niight be allow'd the liberty to doi.bt oi' the Jtijfipothffis, tfpe- 
cialiy if! could fatisfie my fcif better by inoher. 

For mftead of thefe foJutions there occurred to my thoughts a 
third way, which ( provided experience would countenance it^ 
feemed more mechanically adjufted to foUe the rh,e»omen0n;viz. 
That ihok fibres, which have bten eftecas^d anmUr, might per- 
haps btfpiral, and fo be continued down in one tract to the iovveft 
extremity of the inteftines j withal, that their finaIneis,compared 
with thecompafs they fetch about the in[efl:ine,,might very eafily, 
J conceived, impofe upon any, who made nottiiofe rcfiedtions, or 
tried not to unravel them^ their declination being, for that reafon, 
not cafily difcernible ; Which if true, it feemed probable to me, 
that when either a bare motion fliall be imprelTed on them at their 
beginning, or any fubftance impelled into tbtni , they being to be 
fuppofed wfidtu aaturali moderatly tenfe , fo long as the moving 
can fe continues, the motion raiift be fuccefllvely continued all along 
their trades , and, that being in amlfitum^ muft therefore, whilft it 
laiis, by abbreviating thefeyil&rf J, itraitcn the inteftine, and fo 
thruft forward what is contained in if, efpeciaily if they proved to 
have a mufcular fabrick. The conjeOure as 'twas not difrelifhed 
by the perfon to whom I propofed it, fo gratified me the more for 
the feemingeafmefs of the performance; Nature's operations be- 
ing the moft eafy and fimple that can be in)ag^ned , though for that 
reaf n very often, I doubt, overlook'd. But the notion lay after- 
ward long dprmant, till, about half a year fince,being revived by I 
know not whatoccafion, 1 confider'd 'twas too unphilofophicai 
to acquiefce in bare fpeculation, when autopfy might be confuked; 
and I herefore I fct upon the experiment , v, hich I firft made in a 
portion in the upper intcftines of an OXj which, by reafon of their 
iargenefs of proportion to thofeof moft other jf^mwofanimak, 
feem'd fitceft for the tryal ^afterwards in thofeof Sheep and Calves, 
befide the repetition of it in Oxen, and not only in the fmaller in- 
teftines, but inthew/cffandca'f^walfo. The circumftances and 
refult of whichtryalsareas follows. 

To efTeft a due disjun6iott of the membranes and^^r«(which I 
found 'twas hard , if not impoflible, for me to make while 'twas 
raw, ) I was fain to caufe the inteftine of Oxen to be boiled 5 or 
6 hours, of Sheep 4 ; whereby the compages of the parts was fo 
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loofned, that the two outward coats, vi&Aht common one, and that 
confifting of right/i&r« were eafily feparated (if it were attempted 
foon after it was taken out of the water ) from that to which my 
fearch was deftined , and left thofe reputed anmkr ones naked; 
Cthough, by the way, too iong coftion would prove prejudicial on 
the other hand, by too much intenerating \}c\t fibres^ Thefe at the 
top of tiie inteftine i attempted to fcparate from oneanoiherj and 
when thofe, which had been decurtated by the unequal cutting of 
the knife, were taken off, I found, 

Pir/?, that I could not feparate a (ingle/^r^ from his fellows to 
any confiderable diftance, all of them ( to my obfervation ) being 
very fmall, and in chc feparation running finallerandfinailer, ar.d 
withal by reafon of their implication or ftrider coheilon one vvith 
another eafily breaking ; but a congeries of them (to be o;.ilrvcd 
efpecialIy,though nor precifcly alwaies^inthofe places, v\ here by 
gently extending the inteftinesfeveral times, and then Ietrii;g it 
return again, the cohefion of thefeveral/?nVjof them became {uo\- 
ned)whichac firfi view would refemble a pretty 'argt fibre^wcu.d 
without much difficulty rife together ; the very fmall conftituting 
fbres of which clufters yet, if the boiling had been very Jong con- 
tinued,whereby the compages was very much relaxed, would in the 
raifing be very apt to feparate from one another , and appear di- 
ftioft, by reafon of their infertions, by and by to be mentioned. 

Secondlyt that when, beginning at the top, J attempted the fe- 
paration of one of thefe (fuppofed amukr) clufters ofjibres to- 
wards my right hand (on that fide of the inteft-ine, f mean, which 
was turned towards me) a whole ring would come off together, 
(excepting that ibmejihilla , which , rifing from contrary parrs . 
decuffated one another at the top in thztfhafis^ would a litde re- 
tain it) which at firft ftagger'd me as to my forementiontd conje- 
(fture ; but endeavouring it towards my left, I found, for the mo(t 
part, I could eafily enough unravel that ciufter to a confiderable 
length,a'/^;.that of fometimes more than two or three fpans,beforc 
ruption(of the whole clufter I mean,) which yet at laft 'twould be 
fubjeft to. For , 

Ihirdly^ihovi^ thofe convolutions.as to thegreatcfi- part of them 
appeared diftin6,yet I found, that from every one of them at Ihort 
diftances fome fibres did obliquely , and the mofl of them , to my 
befl: obfervation, according to the courfe of thofe I have mentio- 
ned, infertthemfelves into the next convolution, and becomes 
part of it ; though withal fome I obferved to have a contrary ten 
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dcncy,or rather feem'd to afcend from the lower to the upper con* 
volution, and help toconftitute it , and fo to obferve the coarfe 
mentioned; nay,fometimes would go farther than theriCXt convo- 
iiitioo, and, running under it, apply themfelves obliquely to fome 
higher, which yet being ina fmallcr nuniber than the reft that lay 
in ihe order conirary to them, did not very much hinder the diflb- 
Ciari6n of the main ones; which /^r« breaking off, and that in 
fome places in greater numbers than in others, would at laft (and 
the fooner if the inteftine began to grow dry , wh ch 'twould 
quickly do) caufe the whole clufter to break off. 

fourthly^ I obferved , thatasthemoft of \htCt fibres would 
hv degrees according to the order of the convolutions, infert 
tnemfeives into the next/o fome of them would (in the faBie order) 
p jfs over it, and more (fo far as I have obferved ) would run un- 
der it,and either adjayn themfelves to feme more reinote,or e'ude 
my ftarchingby hiding themfelves under them. This infertion of 
i\\t:k fibres fcems to be the reafon of the anmkr fhafis, that I men- 
rioned even now, in the contrary way of feparation : Fo!?,the at- 
tempting it contrary to their order, muft hinder in fome m.eafure 
the ready difTociation of the next convolutions upwardsjefpeci- 
ally near the fevered extremicy,vvhere there is lefs refiftance of the 
adjacent parts ; the mentioned^^r^jalfo Teeming fomewhat big- 
ger, and confequently Wronger, in the upper, than after their in* 
fertion into the lower convolution : Though indeed 
Fifthly,} found,that if I began at a lower part of theinteftine,and 
try'd to unravel upwards, there was not much more difRculty in fo 
doing, than when beginning above, I attempted it downrvards ; of 
which the reafon,! fuppofe,might be the tendernefs of the part oc- 
cafioned by long boiling, whereby I could not perhaps judg of the 
degrees of renitency in thofe iimW fibres. In this contrary way of 
feparation toojthe operation,! obferv'd,would not fucceed,unlefs 
I attempted it in the contrary orderjw'^j.towards my right hand. 
Sixthly^ when before boiling I caufed the infideof the inte- 
ftineto be turned outward, as 1 did in two tryals, and afterward 
by taking off the giandulous and vafcular coatsfwhich I think to 
bediftinft from one another, as I faid before of thofe confifting of 
u^i fibres, and the fuppofed mmkr ones, ^endeavoured to unra- 
vel thcfibreS) 1 found they would come off in the contrary order, 
sy/is. from my left hand toward my right ; which, I conceive,con- 
firms the obfervation above deliver'd , in regard the inteftinc be- 
ing inverted, the order of feparation muft be fo too; though? 

found 



C 609 ) 

found(or thought) the operation more difficult,by reafon of fome 
fibres lying in the oppofite order (mentioned under the third par- 
ticular) and inthis appearance lying uppermoft. 

Seventhly , in one of thefe attempts of unravelling the fibres of 
the inteftine of an Ox, fo inverted, I found, that though the fibres 
I took up canie off in the order I juft now mentioned, yec run- 
ning over fome others , they made a more oblique excurnoD, and 
for two or three convolutions left betwixt thcin a confiderable 
area of fibres , amounting ("according to my conjedure ) to five or 
fix times, or more, the bredth of thofe that fo came off, tiil going 
deeper and deeper among the othtr fibres , and at lafl: running un- 
der them, they coild be no longer traced, but brake off Whether 
this bcufual, or only /«/»* natura, I cannot determine. 

Eighthly^ I found it much more difficult ( in that one tryai { 
made) to unravel ihc fibres o( the Ceecttm^ than the other intcftine, 
which feemed more mcerwoven than thofe of the reft, and to iiave 
contrary tendencies one among another. 

This is the fum of my obftrvations hitherto concerning this 
coat,which I take icave to think one concave andtielieal mulllefif 
I may foftyle it;) And that it might be fuppofed fuch , the fore- 
mentioned infertions feem'd to evidence, they appearing to me in 
thefeparating appofnely enough to reprefent the fabrick of a 
mufcle delivered by theaccurate^/f»o.Wherethetendonsof it are 
fixed, is not evident ; bur, if I may have the liberty to conjedure, 
I fhould think the upper of them to be radicated ( at leaft ) at the 
fylorw fif not as high as the Jpbin^er guU ( if this be not it,) fince, 
the carneouscoat of the ftomach being by the Learned Dr. Wtllu 
found to be a mufcular contexture , and there being a continua- 
tion of motion between that part and theinteftines, it feems to ne 
not altogether improbable they may be but one mufcle ; and ti:e 
other at the a»us. 

Whether the fuppofed annular fibres of the vems and arteries may 
not have the fame fabrick as thofe of the htejiines,iince both thefe 
kinds of veflels fcem to have a perijialtick concra6ion of their 
own , and not to be bare conduit- pipes to tranfmit the impelled 
bloud, I propofe to be confidered and examined by pcrfons of 
more acute hands and judgment;as I do all what I have here delive- 
red, nocdaringtoo much to truft even the informations of my own 
hands and eyes, till I find them confirmed by thofe of others,more 
^udiclQMiis well as dextrous in making experiments. 
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